Purpose: To estimate the risk of recurrent fissure in ano after sphincter preserving treatments. Methods: A retrospective case note review, combined with a telephone survey was conducted for all patients treated for a chronic anal fissure between 1998 and 2008. Results: Six hundred and twelve patients (303 women: mean age, 39 years; range, 16-86 years) were treated for chronic anal fissure between 1998 and 2008. Topical diltiazem 2% was initially prescribed for 8 weeks. The fissure did not heal in 141 patients. These patients (61 women: mean age, 30 years; range, 15-86 years) were treated with 100 IU botulinum A toxin (Botox) injection combined with a fissurectomy under general anaesthesia. Thirty eight patients suffered a recurrence of their fissure within two years. Thirty-four healed with further medical or sphincter conserving surgical therapy while four required a lateral internal sphincterotomy. Conclusion: The vast majority of patients with chronic anal fissure can be treated with sphincter conserving treatments. This may require several interventions before healing can be achieved. Assessment for recurrence after 'conservative' treatments requires a minimum of two-year follow-up.
INTRODUCTION
A reversible chemical sphincterotomy using topical glyceryl trinitrate (GTN) was described as a potential medical therapy for chronic anal fissure in 1991 [1] . Application of GTN is associated with a significant reduction in resting anal pressure and a reduction in pain scores [2] . Long-term healing can be achieved in 59% of patients treated in this way [2] . Significant side-effects of headache and poor fissure healing rates have discouraged some from using a chemical sphincterotomy as a treatment option for chronic anal fissure [3] . A lateral sphincterotomy results in superior healing rates [4] and remains the gold standard treatment for chronic anal fissure [5] . The risk of incontinence after a lateral sphincterotomy is small [5] , but its role in treating women with a significant obstetric history, older patients, and those who have undergone previous anal surgery has spurred the development of alternative sphincter-sparing treatments for patients with chronic anal fissure.
Anal advancement flaps [6] and botulinum A toxin (Botox) injection combined with a fissurectomy [7] represent alternative surgical approaches that preserve anal sphincter integrity. The significant side-effect profile of GTN has resulted in alternative pharmacological forms of a chemical sphincterotomy including Botox injection and topical diltiazem application [8, 9] . This paper reports our experience with sphincter-preserving treatments in consecutive patients presenting with chronic anal fissure. Longterm outcomes are reported along with the details of any salvage treatments delivered.
METHODS
Chronic anal fissure is defined as a visible split in the midline of the anoderm with symptoms of anal pain and/or bleeding present for a minimum of six weeks. Patients with Crohn's disease, radia-tion proctitis or slow transit constipation were excluded from the study.
All patients were treated with topical diltiazem 2% ointment applied twice daily for eight weeks. Additional treatment with a high-fiber diet and a stool softener was encouraged in patients who did not suffer from diarrhea. Patients whose fissure had healed were discharged with advice to continue with a high-fiber diet and a stool softener for a minimum of three months. Those with a persistent fissure were prescribed with a second course of diltiazem for an additional eight weeks. A persistent fissure despite sixteen weeks of topical diltiazem resulted in a fissurectomy and injection of 100 IU of botulinum A toxin (Botox). Patients whose fissure did not heal after a fissurectomy and Botox injection were offered a choice of GTN ointment, a second Botox injection with fissurectomy, an anal advancement flap, or lateral sphincterotomy.
Late patient outcomes were determined by telephone interviews two and five years after surgery. When patients could not be contacted, their family doctors were contacted and their hospital records were checked to determine whether any additional treatments had later become necessary. These processes were repeated again in 2007, 2010, and 2013 to ensure completeness of data collection.
RESULTS
Between 1998 and 2008, 612 patients (303 women and 309 men) were treated for a chronic anal fissure by using topical diltiazem 2% ointment four hospitals (Royal Berkshire Hospital, West Berkshire Community Hospital, Dunedin Hospital, and Berkshire Independent Hospital, Reading, UK). The median age of the patients treated was 39 years (range, 15-86 years). Thirty patients (5%) developed a contact dermatitis as a result of using the cream, and ninety-two patients (15%) complained of pruritus ani during or shortly after completion of their treatment.
One hundred forty-one patients (23%) either did not heal with topical diltiazem ointment or relapsed after stopping treatment. The median age of these patients was 30 years (range, 16-86 years). All underwent a fissurectomy and had 100-IU Botox injected, divided in 50-IU aliquots, into the intersphincteric space at the three and nine o' clock positions with the patient in the lithotomy position under general anesthesia. Eleven patients (8%) reported transient urgency for defecation lasting up to twelve weeks after this procedure.
Thirty-eight of these one hundred and forty-one patients (26%) did not heal immediately after their fissurectomy & Botox procedure (12 patients) or suffered a recurrence within two years of their surgery (25 patients). Nine healed with topical GTN cream, 20 underwent a second fissurectomy and Botox injection, five were treated with an anal advancement flap and four patients underwent lateral internal sphincterotomy. Two patients did not respond to these repeat treatments and were referred elsewhere for further treatment.
One patient who had undergone a lateral internal sphincterotomy reported permanent fecal urgency at the two-and the fiveyear follow-ups.
DISCUSSION
The majority of patients presenting with chronic anal fissure have evidence of reduced anodermal blood flow [10] , high resting anal pressure [2, 11] and ultraslow waves [11] suggestive of internal anal sphincter spasms. Lateral internal sphincterotomy represents the gold standard of treatment [5] against which new treatments should be compared. Early recurrence after sphincter-conserving therapy is common, and this research would suggest that a minimum of two-year follow-up is required to determine the efficacy of alternative treatments. Endoanal ultrasound combined with anal manometry has established a cohort of patients with an anal fissure at increased risk of fecal incontinence following a lateral sphincterotomy. These include women with an obstetric history [12] , patients who have undergone previous anal surgical procedures [13, 14] , and older patients with a short anal sphincter [15] .
Topical diltiazem 2% ointment was used as it appears to be at least equally efficacious as GTN but with fewer side-effects. A high-fiber diet and the use of a stool softener during treatment and for a period afterwards has in all likelihood contributed to improved healing rates and minimized long-term recurrence. The primary side-effects of diltiazem 2% ointment appear to be perianal dermatitis and pruritus ani.
Failure of treatment with topical diltiazem resulted in a fissurectomy and Botox injection. The fissurectomy, performed with a curette, converts the chronic fissure into an acute wound. The mechanism of action of the Botox injection remains unclear, but it may improve anodermal blood flow either by chemical relaxation of the anal sphincter and/or vasodilation.
The dose of Botox used in this study is higher than that published in earlier series but has not translated into high rates of fecal incontinence. The 100 units are diluted into 2 mL. of saline allowing 50 IU aliquots of Botox to be injected into the intersphincteric space. Whether there is any advantage of this injection site over others remains to be resolved but the 3 and 9 o' clock positions using an anal speculum to demonstrate the intersphincteric space is surgically convenient. The ideal dose of Botox required is also unresolved with previous reports varying the amount of Botox used varying between 12 and 50 IU per injection.
Initial success after treatment of an anal fissure, as measured by resolution of pain and healing of the fissure, is tempered by recurrent symptoms, and treatment efficacy should only be judged with adequate follow-up. Twenty-five of our patients who initially responded to their Botox injection and fissurectomy relapsed at a later time. A minimum two-year follow-up appears necessary to adequately determine treatment success.
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A second cycle of topical cream or a fissurectomy & Botox injection can sometimes avoid a subsequent sphincterotomy. Patient motivation, counseling of risks involved with treatment options available, and the ability to deliver a package of treatment options, including undertaking an anal advancement flaps, determine which steps are available to minimize the need for sphincter division, thereby keeping the risks of incontinence to a minimum [16] .
In conclusion, conservative therapy for a chronic anal fissure includes medical and surgical techniques. A stepwise approach to treatment that incorporates medical and surgical treatments is time consuming and requires patient counseling, but ultimately such an approach can successfully preserve the integrity of the anal sphincter muscle for the majority of patients. Recurrences are common, so long-term follow-ups of patients who underwent conservative therapies are required to fully assess the efficacy of treatment.
